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Practice points

actual differences in the proposed treatments are limited.

selected cases.

Network guidelines, respectively.

represents another challenging issue.

e Different guidelines regarding the therapeutic management of hepatocellular carcinoma (HCC) have been proposed
and adopted in North America, Europe and Asia-Pacific region. Despite clearly visible differences in general concept,

e The most relevant differences relate to liver resection, as American Association for the Study of Liver
Diseases/European Association for Study of Liver guidelines recommend the presence of a single nodule and a
Child-Pugh A functional status, whereas other guidelines accept multinodularity and a Child-Pugh B status, in

e Special therapeutic strategies have been included in particular guidelines, local ablation in hypovascular early HCC
in the Japan Society of Hepatology guidelines and external-beam radiotherapy in National Comprehensive Cancer

e Currently, open issues include: role of the length of the HCC medical history in the prognosis; subclassification of the
Barcelona Clinic for Liver Cancer B stage; possibility of combined treatments. Clinical adherence to the guidelines

Hepatocellular carcinoma is one of the most common malignancies and represents a unique
challenge for physicians and patients. Treatment patterns are not uniform between areas
despite efforts to promote a common protocol. Even if most hepatologists worldwide adopt
the Barcelona Clinic Liver Cancer staging system, Asian and North American physicians are
alsoindependently making an effort to expand the indications of each treatment, combining
therapies for better outcomes. Also, new therapeutic techniques have emerged and an
increasing number of studies are trying to include these paradigm shifts into newer treatment
guidelines. Controversial and diverging points in the current international guidelines are
emphasized and discussed. Unanswered questions are also analyzed to identify the most
needed and promising future perspectives.
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Liver cancer is the fifth most frequently diagnosed cancer worldwide, representing the second lead-
ing cause of cancer-related death in the world [12]. Hepatocellular carcinoma (HCC) is the most
frequent primary liver cancer and is still encumbered by an overall poor prognosis, resulting in
250,000-1,000,000 deaths globally per annum [3.4]. The incidence of HCC varies widely according
to geographic location, as different etiologic factors are involved in the carcinogenic process.
According to the Globocan epidemiologic data, HCC is largely a problem of the less developed
regions, where 83% (50% in China alone) of the estimated 782,000 new cancer cases worldwide
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occurred in 2012 [5]. The disease burden is high-
est in areas with endemic HBV infection, such
as in sub-Saharan Africa and Eastern Asia, with
incidence rates of over 20 per 100,000 individu-
als. Mediterranean countries, including Spain,
Italy and Greece show less pronounced inci-
dence rates (10-20 per 100,000 individuals),
while the whole American continent still has a
lower incidence (<5 per 100,000 individuals) [5].
However, incidence of HCC is on the rise in
many western countries and a further increase
of cases is expected in Central Europe and in the
USA in the next years [5]. This trend is not sup-
ported by a higher prevalence of viral infections
(for which more and more therapeutic options
are becoming available) but rather by a para-
llel increase in prevalence of nonalcoholic fatty
liver disease (NAFLD) and of its most aggressive
form, nonalcoholic steatohepatitis (NASH) [¢].
The number of deaths per year is virtually identi-
cal to the incidence (overall ratio of mortality to
incidence of 0.95), underlining the high fatality
rate of HCC. As such, the geographical patterns
in incidence and mortality are very similar [s].
HCC usually develops on an underlying liver
cirrhosis (80-90%), whatever the etiology of the
disease [7]. Cirrhosis related to HBV and HCV
infections, alcohol abuse and metabolic disorders
(NAFLD-NASH) show a higher incidence of
HCC in comparison to autoimmune hepatitis
and cholestatic diseases [8]. Available therapeutic
options for HCC are, therefore, dictated by the
complex interplay of tumor stage and the extent
of underlying liver disease.

Prognosis & staging

Four main factors affect prognosis in patients
with HCC: stage, aggressiveness and growth rate
of the tumor; general health of the patient; liver
function of the patient; and HCC treatments
administered [7].

HCC usually arises in cirrhotic livers, with
different degrees of functional impairment [9].
Thus, the prognosis of HCC depends both
on the degree of neoplastic spread and on the
residual hepatic function.

An accurate evaluation of the hepatic func-
tion is of paramount importance for a correct
prognosis and to avoid aggressive treatments
potentially jeopardizing the patient’s safety.

In fact, treatments targeting a large portion
of a cirrhotic liver may compromise the over-
all advantages of antineoplastic action or even
reduce life expectancy.

Hepat. Oncol. (2016) 3(2)

Another critical factor for the identification of
the most appropriate treatment is represented by
the tumor staging.

The tumor nodes metastasis (TNM) stag-
ing system, according to the American Joint
Committee on Cancer (AJCC) represented a
first pathologic score to evaluate the prognosis of
HCC patients [10].

Differently from what normally happens for
the majority of solid tumors, however, many dif-
ficulties arise in evaluating histology parameters
such as microscopic nodal vascular invasion and
microscopic porta hepatis lymphnodes invasion.

In fact, only a small portion of HCC patients
can be proposed for liver resection and lymphoad-
enectomy is not routinely performed due the
high risk of postoperative ascites. Consequently,
morphological staging is usually made on a
radiologic base alone.

During the last decades different clinical stag-
ing systems have been proposed. The algorithms
designed by the Barcelona Clinic for Liver Cancer
(BCLC) (1] represent currently the most used
staging system in western countries.

The BCLC staging system separates HCC
patients in four groups including patients with less
than three nodules smaller than 3 cm (BCLC-A,
early stage), patients with multifocal or bigger
nodules (BCLC B, intermediate stage), patients
with macrovascular invasion and/or extrahepatic
spread (BCLC C, advanced stage) and patients
with terminal hepatic failure not amenable for
liver transplantation (LT) and/or heavily com-
promised performance status, irrespective of the
tumor spread (BCLC D, terminal stage).

The early stage is subsequently divided into
five subgroups according to number of nod-
ules, presence of portal hypertension and total
bilirubin (ranging from A0, in other words,
patients with single nodule <2 c¢m to A4, in
other words, patients with up to three nodules
possibly with portal hypertension and mild
hyperbilirubinemia).

The importance of BCLC staging system relies
on its ability to predict different median survival
across the various groups, with an overall median
survival of 43 months for BCLC Al patients,
22 months for BCLC A4 patients, 18 months
for BCLC B patients and 11 months for BCLC C
patients [12].

Still, there is no universal consensus as to
which staging system is best in predicting the
survival of patients with HCC. In general, patho-
logic staging systems, such as the AJCC TNM
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staging system, predict prognosis better than do
clinical systems when assessing the outcomes of
resection in patients with well-preserved liver
function, whereas BCLC and other clinical
scores are more useful for predicting outcomes in
patients undergoing nonsurgical therapy and/or
with impaired liver function [13].

As per these evidences, ‘different systems for
different patients’ was one of the bullet points in
the consensus of the American Hepato Pancreato
Biliary Association. Their consensus statement
(updated in 2010) recommended the use of the
TNM system to predict outcome following resec-
tion or LT and the BCLC scheme for patients
with advanced HCC who are not candidates for
surgery [14].

General overview of current guidelines
Until the 1990s the classifications of HCC were
based on prognostic factors obtained from stud-
ies performed when most tumors were diagnosed
at advanced stages and the survival rates were
substantially poor.

Progresses in ultrasound technologies (which
came with the possibility of an earlier diagnosis
in the setting of screening programs), as well as
in surgical and nonsurgical techniques, gradu-
ally offered most therapeutic options for a condi-
tion, which had been considered being an almost
universal death sentence [15].

Reflecting this shift, in 1999 the first BCLC
classification tried to match each different stage
of the HCC with different therapeutic pro-
cedures [11]. The rational was to offer to the
patients with early-stage disease (BCLC A)
potentially curative options (such as surgical
resection, radiofrequency ablation, percutane-
ous ethanol injection) as their liver function are
more likely to recover from these radical pro-
cedures. On the other hand, it was stated that
patients with multifocal disease and/or mildly
compromised liver function should undergo pal-
liative but better-tolerated procedures, such as
transarterial chemoembolization [11].

In these terms the BCLC represented the first
staging system also providing evidence-based
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Figure 1. The 2010 Barcelona Clinic for Liver Cancer algorithm for the treatment of hepatocellular carcinoma.

BSC: Best supportive care; HCC: Hepatocellular carcinoma; OS: Overall survival; PEl: Percutaneous ethanol injection; PS: Performance

status; RFA: Radiofrequency ablation; TACE: Transarterial chemoembolization.

Reproduced with permission from [1s].
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Table 1. Synopsis of the main parameters considered in the creation of the various guidelines.

Procedure Parameters AASLD (%) APASL (%) NCCN (%) JSH (%)
Resection Mortality: 2-3 <5 <5 0.8

OS (follow-up): 60 (5 years) 35-50 (5 years) 50-70 (5 years) 53.4 (5 years)
Transplantation Mortality: 3 <5 NR NR

OS (follow-up): 70 (5 years) 60-75 (5 years) 38-93 (5years) NR
Percutaneous Morbidity: 4 0.7-7.9 4.8 NR
treatments (RFA)  Recurrence: 2-18 (2 years) NR 50 (4 years) NR

OS (follow-up): 70 (5 years) 39.9-68.5 (5 years) NR NR
Transarterial Mortality: 2 <5 <5 NR
therapies PR rate: 15-55 16-60 30 NR

OS (follow-up): 50 (20 months) 47 (3 years) 51 (3 years) NR
AASLD: American Association for the Study of Liver Diseases; APASL: Asian-Pacific Association for the Study of the Liver;
JSH: Japanese Society of Heptology; NCCN: National Comprehensive Cancer Network; NR: Not reported; OS: Overall survival;
PR: Partial response.; RFA: Radiofrequency ablation.

therapeutic recommendations. BCLC recom-
mendation were updated in 2010 on the basis of
new therapeutic evidences (Figure 1) [15], including
but not limited to the SHARP clinical trial [16],
that demonstrated the efficacy of sorafenib for
the treatment of advanced HCC (BCLC C). As
such, the BCLC recommendations are endorsed
by the American Association for the Study of
Liver Diseases (AASLD) in their guidelines
for the treatment of HCC [15]. and also by the
European Association for Study of Liver (EASL)
and by the European Organization for Research
and Treatment of Cancer (EORTC) [17].

The BCLC staging system has come to be
widely accepted in clinical practice and is also
being used for many clinical trials of new drugs
to treat HCC. Although widely used in many
western countries, this system has been criti-
cized because of its rigid algorithmic, rather
than patient-centered approach. Furthermore,
criticism arose as intermediate stage (BCLC B),
the most frequent onset presentation, include
a rather heterogeneous group of patients rang-
ing from single large nodules to miliariform
HCC for whom TACE was the only proposed
therapeutic option [1s].

Consequently, worldwide scientific medical
societies have proposed different therapeutics
algorithms, leading to the birth of new guide-
lines. The Japan Society of Hepatology (JSH)
suggests a stratification of HCC patients accord-
ing to five staging aspects: presence/absence of
extrahepatic spread, residual liver function,
presence/absence of vascular invasion, number
and size of lesions [18]. According to the overall
clinical picture each patient is proposed for a
first-line treatment with specification of possi-
ble therapeutic alternatives, allowing a certain

Hepat. Oncol. (2016) 3(2)

degree of flexibility for the clinician. In the USA,
the National Comprehensive Cancer Network
(NCCN) guidelines create three main groups
of patients: resectable, unresectable and inop-
erable 19]. Each group is further divided into
different subgroups according to specific strati-
fication factors [19]. Despite clearly visible differ-
ences in general concept, actual differences in
the proposed treatments are limited. Differences
are usually dictated by the different clinical tri-
als that have been considered in the creation of
the guidelines (in particular in terms of periop-
erative mortality, disease recurrence and overall
survival after each specific therapeutic procedure
(Table 1).

In the following paragraphs, we will examine
the indications and the contraindications for each
therapeutic options according to the different
international guidelines.

In particular, this review will focus on the fol-
lowing guidelines and recommendations: AASLD,
EASL-EORTC [15], JSH (18], NCCN [19], Asian-
Pacific Association for the Study of the Liver
(APASL) [20] (Figure 2) and Italian Association for
the Study of the Liver (AISF) [21].

Surgical resection

Surgical resection represents the best treat-
ment, with curative intent, for early-stage HCC
in patients with preserved liver function. This
technique can now be performed with a low
perioperative mortality (2-3%), blood trans-
fusion requirement of less than 10% and with
an expected 5-year survival rate of 60% in cir-
thotic patients [22]. These outcomes have been
obtained as a result of accurate selection of candi-
dates, improved surgical techniques and optimal
immediate postoperative management.
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However, two main determinants of overall
survival in patients undergoing this procedure
are underlying liver function and tumor recur-
rence. Therefore, different international guide-
lines have, as common aim, the most appropriate
selection criteria of the candidates.

The principal discrepancies between the dif-
ferent guidelines, in terms of tumor extension,
portal hypertension, liver functional status and
adjuvant/neoadjuvant therapies are reported in
Table 2.

About this, all guidelines recommend, as
essential conditions, the presence of a preserved
liver function, represented in general by Child-
Pugh class A and absence of significant portal
hypertension. Only JSH consider resection as
mainstay therapy also for Child-Pugh class B
patients. Furthermore, extrahepatic metasta-
sis and gross vascular thrombosis are always
recognized as contraindications.

In particular, both NCCN and EASL-
EORTC recommend hepatectomy in patients
with solitary tumor with adequate liver function,

mild or moderate portal hypertension and with-
out vascular invasion and extrahepatic metasta-
sis. In addition, NCCN establish that the post-
operative future liver remnant (FLR) volume
should be at least 20% in noncirrhotic patients
and approximately 30-40% in Child-Pugh A
cirrhosis [23].

On the other hand, APASL practice guide-
lines appear to be more liberal as they recom-
mend resection (when it is technically feasible)
in patients with a preserved liver function and
solitary or multifocal HCC confined to liver,
without mentioning any limit of size or number
of nodules 20]. Indeed, although single nodule
<5 cm represents the best candidate, several
studies have shown reasonable long-term sur-
vival also for those with a larger tumor [24.25]. In
effect, there are solid evidences that resection can
be successfully performed also in patients with
portal hypertension and multinodular tumor
provided that they are adequately selected [26,27].

Hence, NCCN suggests that hepatic resec-
tion is controversial, but could be considered, in
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Figure 2. The 2010 Asian-Pacific Association for the Study of the Liver guidelines for the treatment of hepatocellular carcinoma.

HCC: Hepatocellular carcinoma; RFA: Radio-frequency ablation; TACE: transarterial chemoembolisation.

Reproduced with permission from [20].
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patients with multifocal disease and major vascu-
lar invasion, in selected cases [19]. Instead, accord-
ing to EASL-EORTC, is under investigation but
not yet recommended resection in multifocal
tutors (three nodules 3 cm) or in patients with
mild hypertension not suitable for LT [23).

On the other hand, JSH Guidelines seems to
be less restrictive about resection. Effectively, it is
considered the mainstay therapy in patients with
three or less HCC without extrahepatic lesions or
vascular invasion in which liver function is good
(if <3 c¢m local ablation can be performed with
the same favorable prognosis; if >3 cm TACE
can be performed as second-line treatment, or
adding local ablation to previous TACE as third-
line treatment) [18]. In the presence of vascular
invasion resection is performed for patients with
third- or fourth-branch of portal venous inva-
sion, if possible. Furthermore, it can be a third
treatment choice in four or more lesions (in this
case TACE is the first choice) [18].

AISF position is similar to EASL-EORTC
guidelines but has some adjustments in candi-
date selection. Indeed, patients with preserved
liver function and single tumor >5 cm have to
be multidisciplinary evaluated for hepatectomy,
as well as those with hyperbilirubinemia and
Model for End-Stage Liver Disease (MELD)
score 8-10 [21]. Furthermore, they suggest, as
example of potential candidates selection proto-
col, the use of Bologna Liver Oncology Group
(BLOG) algorithm: it is based on MELD values
(£10), serum sodium level (<140) and the size of
hepatic resection [26].

In patients with borderline or inadequate
FLR volume, some groups apply preoperative
portal vein embolization of the branches sup-
plying the portion of the liver to be resected, in
order to increase the residual liver volume [28,29].
However, the efficacy of portal vein emboliza-
tion in the frame of HCC in cirrhosis has not
been yet properly tested in large controlled
studies. For this reason, currently none of the
guidelines incorporate that approach in its rec-
ommendations, even if NCCN allow that it can
be considered for major resection.

About neoadjuvant or adjuvant therapies,
all guidelines agree that there are no proven to
improve outcome of patients treated with resec-
tion or local ablation [30], hence they are not
recommended.

Finally, many data have been collected on
laparoscopic liver resection, that is now consid-
ered an alternative noninvasive technique aimed

future science group



Comparative analysis of current guidelines for the treatment of hepatocellular carcinoma

to prevent liver deterioration [31]. The recent
advances in this approach have led to a rising
use of video-laparoscopic resection, but all agree
that it needs prospective comparison with tradi-
tional laparotomic resection before any change
in current practice is made.

LT

LT is an efficient, potentially curative therapeu-
tic option for patients who meet Milan criteria
(solitary tumor not more than 5 ¢cm or up to
three nodules, each one not more than 3cm and
no evidence of macrovascular involvement or
extrahepatic disease) [32].

All international guidelines recognize Milan
criteria as valid method of candidates selec-
tion. Following strictly these criteria for LT,
transplanted patients with cirrhosis and HCC,
present, today, a 4-year overall survival and a
disease-free survival of 85 and 92%, respec-
tively [32]. Furthermore perioperative, 1- and
5-year mortality is 3, <10 and <30%, respec-
tively [32]. In general, liver transplantation by
cadaveric donor represents the curative treat-
ment of choice for patients with early-stage
HCC and compromised liver function (Child-
Pugh class B or C) and who are eligible for this
procedure. Currently, there are not studies that
compare transplantation to surgical resection,
but at the moment the general recommendation
is to perform the first when liver function is com-
promised and the second when liver function is
preserved [33].

EASL/EORTC guidelines recommend LT
for patients with Child-Pugh A, B or C liver
function who meet Milan criteria and are not
suitable for resection [16]. NCCN are similar
since they adopt United Network for Organ
Sharing (UNOS) criteria (that are analog to
Milan criteria) and recommend LT for patients
with Child-Pugh B or C liver function, includ-
ing Child-Pugh A only when resection is not
applicable (19]. APASL guidelines consider LT
the first therapeutic option for HCC meeting
Milan criteria in Child-Pugh B or C liver func-
tion [20], even if MELD score >20 and AFP
>455 ng/ml are recognized as poor prognostic
markers [34].

Otherwise, JSH recommends LT as first-
choice treatment to patients aged 65 years or
younger, with an unfavorable liver function and
Child-Pugh class C in the absence of vascular
invasion. However, even when liver function

is good (Child-Pugh A/B), transplantation is

future science group

sometimes considered for frequently recurring
HCC patients.

A controversial topic is the possibility of
expanding Milan criteria. There is evidence
that the transplant can provide good results in
patients who exceed the limits set by the Milan
criteria, provided they meet other criteria, such
as the University of California at San Francisco
(UCSF) criteria [35] and the methods defined ‘up
to seven’ (the sum of the size — in centimeters
— the number of nodules should be <seven) [36]
or the criterion based on total tumor volume [37].

Although the expanded criteria have been
supported by some other studies [38], there are
inadequate data in the literature to validate the
long-term survival results using expanded crite-
ria. Moreover, expanding Milan criteria involves
a greater liver demand resulting in a lengthen-
ing of the waiting list, that is another impor-
tant topic. About that, AISF recommendations
suggest that live donor liver transplantation
represents the ideal procedure to test, through
controlled clinical trials, the use of ‘expanded
criteria’ application. In fact, the use of an organ
obtained outside of donations from cadaver does
not involve any disadvantage for patients with
or without HCC within the Milan criteria [21].

The long waiting list can bring patients out
from selection criteria. Almost all guidelines
suggest, as a possible solution, bridge treatments
and live donor LT. In fact, several studies have
investigated the role of loco-regional treatment
of HCC as a bridge to LT [39.40] and, according
to EASL-EORTC, APASL and AISF, if the wait
is more than 6 months, bridge therapies includ-
ing resection, percutaneous ablation and TACE
can be adopted before liver graft.

An additional choice to reduce significantly
the waiting list is live donor LT that, if realized
in centers with significant experience of hepatic
resection and partial-liver transplantation, can
lead to a potential advantage [41.42].

Finally, in all guideline there are no formal
recommendation about downstaging therapy
despite promising results have been obtained
by some transplant centers adopting this
technique (43-45].

Locoregional therapies

Al HCC patients should be evaluated for poten-
tial curative treatments, such as resection and
transplantation. Those patients not candidates
for these therapies may be treated with loco-
regional approaches. They mainly consist of

www.futuremedicine.com
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percutaneous ablation, which is still considered
a curative treatment, and transarterial therapies.

Percutaneous ablation

Ablation is a locoregional therapy that represents
primary treatment for small HCCs not candidate
to resection or transplantation, but also in some
patients with resectable HCC, such as those with
tumors <2 cm, and as bridge therapy [40.46]. It
can be performed with chemical substances,
such as ethanol (percutaneous ethanol injection
[PEI]) and acetic acid, or using physical methods
such as radiofrequency ablation (RFA), micro-
wave or cryoablation, in order to induce cellular
death and tumor necrosis. Ablation is usually
performed using percutaneous approach, under
ultrasound guide, but it can be implemented also
with open or laparoscopic surgery. Obviously, as
long as this technique is successful, it should be
done with caution when tumor is subcapsular,
near major vessels or gross bile ducts [19].

Actually, the most widely used are RFA and
PEI (18], but RFA proved to be more effective in
terms of local recurrence, treatment response and
overall survival (47.48]. The largest study com-
paring RFA to PEI involved 232 patients with
HCC and demonstrated that RFA is superior to
ethanol injection with respect to the local tumor
progression rate (1.7 vs 11% at 4 years), the local
recurrence rate (70 vs 85% at 4 years), overall
survival (74 vs 57% at 4 years) and the number
of treatment sessions required (2.1 vs 6.4 ses-
sions) with equal morbidity [49]. Meta-analysis
of RCTs comparing PEI and RFA, confirm these
figures [47.48]. For this reason all guidelines rec-
ommend the use of RFA rather than PEI, that
can be performed when RFA is not technically
feasible or when there are contraindications (for
risk of complications or ineffectiveness) to the
use of RFA (that are more common [49-51]).

In general, all guidelines agree that RFA is
the treatment of choice for patients with early-
stage HCC, unresectable and not transplantable,
meeting Milan criteria (< three nodules, each
<3 cm), without vascular invasion and with good
liver function (Child-Pugh A or B) (Table 3).

However, an important topic is whether RFA
could replace or be a valuable alternative to
surgery.

Four randomized trials have not documented
the superiority of resection compared with per-
cutaneous ablation, in terms of survival and dis-
ease-free survival [52-55]. However, all these stud-
ies suffer from important methodological biases

Hepat. Oncol. (2016) 3(2)

that do not allow to achieve incontrovertible
evidence.

A fifth randomized study, involving
230 patients with HCC by the Milan crite-
ria, indicates superiority of resection (with no
perioperative mortality) than the RF, regardless
of the size and number of HCC [s¢]. Finally, a
comparative study between resection and RFA
showed no difference in overall survival for
patients with very early or early HCC, based on
BCLC staging, after adjustment for confound-
ing factors. The benefit observed with resection
in terms of relapse-free survival was probably
offset by greater repeatability ablation reported
in the group receiving RF [57].

Finally, compared with resection, ablation
is burdened with lower rates of morbidity and
mortality, length of hospitalization and health-
care costs [53,56]. All these data refer to HCC
<3 cm, because large retrospective studies and
meta-analysis have further reaffirmed the supe-
riority survival outcomes from surgical resection
of HCCs measuring >3 cm [58,59].

Therefore, APASL [20] and JSH [18] recom-
mend RFA as first choice, such as resection,
for three or fewer than 3 cm or smaller nodules
with no extrahepatic lesion, good liver func-
tion and no vascular invasion. Similarly, AISF
guidelines affirm that RFA can be considered,
in a multidisciplinary context and evaluated the
localization of the lesion, the first-line treatment
for single nodule up to 2 cm as, compared with
resection, it is burdened with lower rates of mor-
bidity and mortality, length of hospitalization
and lower healthcare costs [21].

As already mentioned, when the tumor
size exceeds 3 cm, hepatectomy is preferred.
Alternatively, in unresectable patients, it is rea-
sonable, in the actual clinical practice to con-
sider sequential or combined treatments (addi-
tional local ablation following transarterial
treatment), because it may increase curabil-
ity [60-62]. However, combined treatments are
still not considered by western (AASLD and
EASL) guidelines and, actually, only JSH and
NCCN include this option among their rec-
ommendations, NCCN specifying that this is
the only application in tumor between 3 and
5 cm [18,19]. Ultimately JSH consider combined
(ablation + TACE) treatments even when the
lesions are more than 4 cm, but not as first
therapeutic choice.

Noteworthy, the JSH guideline’s distinc-
tive feature is the addition in their treatment
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algorithm of hypovascular lesions considered
as early HCC. Indeed, hypovascular nodules
diagnosed as probably malignant by biopsy, CT
hepatic arteriography/CT arterial portography
or SPIO-MRI may be subjected not only to
intensive follow-up, but also to local ablation in
clinical setting [18].

Concerning the assessment of ablation
response, EASL-EORTC, NCCN recommend
the use of dynamic CT or MRI (1 month and,
thereafter, every 3—4 months after the procedure
according to EASL-EORTC, 3 months after
according to NCCN). Otherwise, AISF retains
that contrast-enhanced ultrasound (CEUS) can
provide documentary evidence of response/per-
sistence of lesion’s vitality underwent to local
ablation [63,64]; hence AISF accounts CEUS
for response evaluation, suggesting however to
repeat CT or MRI every 6-8 months [21]. JSH
and APASL do not provide indication about this
topic.

It is important to note that imaging findings
after tumor ablation differ based both on abla-
tion modality and imaging modality; further-
more, the accuracy is limited by both spatial and
contrast resolution to approximately 2—-3 mm
depending on the imaging modality employed.
Therefore, in order for the ablation to be con-
sidered successful, the target tumor should be
completely covered by the ablation zone that
includes at least a 5-10 mm margin all around
the expected tumor margin (6s].

Transarterial therapies

HCC exhibits intense neoangiogenic activ-
ity during its progression [66], and even well-
differentiated HCC is mostly dependent on
hepatic artery for blood supply. This character-
istic provides the rationale to support that arte-
rial obstruction with or without intra-arterial
administration of chemotherapeutic agents
induces ischemic tumor necrosis with a high-rate
objective response [15]. Indeed, a meta-analysis
including seven randomized controlled trials
(RCT), with a total of 516 patients, showed
a beneficial survival effect of embolization/
chemoembolization in comparison to the control
group [2].

Transarterial therapies can be performed
with transcatheter embolization (TAE) where
no chemotherapeutic agent is delivered, infusing
intra-arterial chemotherapy where no emboliza-
tion is performed (TAI/HAIC) or through intra-
arterial infusion of a cytotoxic agent, usually
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TACE + ablation in nodules

No clear
recommendations

Child-Pugh A or B. Child-Pugh Cis
not an absolute contraindication

First choice (as resection) in patients

Contraindication

JSH

>3 cm, when resection is not

with three or fewer nodules of <3 cm

(NCCN)

indicated or TACE + ablation in

>four nodules

(experimental treatment in patients

meeting Milan criteria when hepatic

encephalopathy and intractable

Only guidelines that consider local

ablation in hypovascular early HCC

ascites are absent and bilirubin is less

than 3 mg/dl)

TACE + ablation in

RFA better than PEIl in
nodules <2 cm

Child-Pugh AorB

EASL but it is the first choice (as
resection) in nodules <2 cm

Contraindication

AISF

unresectable nodules >3 cm

(<57)

AISF: Italian Association for the Study of the Liver; APASL: Asian-Pacific Association for the Study of the Liver; EASL: European Association for Study of Liver; EORTC: European Organization for Research and Treatment of Cancer;
HCC: Hepatocellular carcinoma; JSH: Japanese Society of Heptology; NCCN: National Comprehensive Cancer Network; PEl: Percutaneous ethanol injection; RFA: Radiofrequency ablation; TACE: Transarterial chemoembolization.
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mixed with lipiodol, followed by embolization
of the tumor-feeding blood vessels usually with
gelfoam (TACE).

The principal discrepancies between the dif-
ferent guidelines, in terms of tumor extension,
liver functional status and presence of macro-
vascular neoplastic invasion are resumed in
Table 4.

Conventional chemoembolization (cTACE)
is the most widely used primary treatment for
unresectable HCC (67], yet there is not con-
vincing evidence in favor of TACE over TAE
in terms of patient survival [68.69]. As a result,
all guidelines recommend TACE as first-line
treatment in unresectable large or multinodular
disease that is not amenable to ablation therapy
only, and absence of macrovascular invasion
and extrahepatic spread [17.19-20].

Also, JSH guidelines agree with these rec-
ommendations but add more information:
TACE is selected when the number of nodules
are three or fewer and the tumor size exceeds
3 cm (as resection’s alternative), and when
there are more than four nodules (TACE or
hepatic arterial infusion chemotherapy) [18].
Besides it is also the first-line treatment for
downstaging tumor that exceeds the criteria
for transplantation [12.45].

As for exclusion criteria, all guidelines
identify: main portal vein invasion and extra-
hepatic metastases. However, each one specifies
some more contraindications. NCCN guide-
lines specify that TACE is contraindicated in
Child-Pugh C patients and in subjects with total
bilirubin >3 mg/dl 9].

According to EASL-EORTC, patients with
Child-Pugh class B and C are not good candi-
dates for TACE because of the elevated hepatic
failure and mortality risk [70]. Instead, JSH
Guidelines permit TACE also in Child-Pugh B
patients: supporting that, a recent polycentric
Japanese cohort study, which reflected the expe-
rience gained in 1296 patients belonging to this
class, reports survivals of 82, 43 and 22% at
1, 3 and 5 years, respectively, and a mortal-
ity periprocedural of 0.62% [71]. Furthermore,
always according to JSH, Child-Pugh class C
is not an absolute contraindication because it is
admitted as experimental treatment, in patients
meeting Milan criteria when hepatic encephalo-
pathy and intractable ascites are absent and
serum bilirubin level is less than 3 mg/dl [18].
In addition, TACE can be performed in many
cases of mild portal invasion (portal invasion at
the third or more peripheral portal branch at the
second portal branch) [19], and in main trunk

Table 4. Synopsis of principal guidelines recommendations and contraindications for transarterial chemoembolization in

patients with hepatocellular carcinoma.

Organization  Extrahepatic

metastasis
EASL-EORTC Contraindication
NCCN Contraindication
APASL Contraindication
JSH Contraindication
AISF Contraindication

Vascular invasion

Contraindication

Contraindicated in case of main
portal vein thrombosis

TACE is admitted is case of
invasion of hepatic/portal vein
branches

TACE is admitted in case of
minor portal vein thrombosis.
HAIC also in case of main portal
branch invasion

Peripheral, segmental portal
invasion is not an absolute
contraindication

Liver function

Child-Pugh A or B7 without
ascites. Performance status: 0
Child-Pugh AorB

Bilirubin <3 mg

Child-Pugh Aor B

Child-Pugh Aor B

Child-Pugh Cis not an absolute
contraindication (experimental
treatment in patients meeting
Milan criteria when hepatic
encephalopathy and intractable
ascites are absent and bilirubin is
less than 3 mg/dl)

Child-Pugh A or B7

Performance status: 0 or 1

Tumor extension

Multinodular (BCLC B stage)

No limit (unresectable or
nontransplantable patients)
Tumor >5 cm or >three tumors
that are unresectable

Early stage in whom RFA cannot
be performed

First choice in patients with up
to three nodules

In <three nodules >3cm s a
resection’s alternative

First-line therapy for
downstaging tumors that
exceed the criteria for
transplantation

EASL and also early-stage HCC,
if surgical or ablative techniques
are not applicable

AISF: Italian Association for the Study of the Liver; APASL: Asian-Pacific Association for the Study of the Liver; BCLC: Barcelona Clinic for Liver Cancer; EASL: European Association
for Study of Liver; EORTC: European Organization for Research and Treatment of Cancer; HAIC: Hepatic arterial infusion chemotherapy; HCC: Hepatocellular carcinoma;
JSH: Japanese Society of Heptology; NCCN: National Comprehensive Cancer Network; RFA: Radiofrequency ablation; TACE: Transarterial chemoembolization.
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or first branch portal vein invasion hepatic arte-
rial infusion chemotherapy (HAIC) is a choice
of treatment [18]. AISF position is close to JSH
because it defines as best candidates for TACE
asymptomatic Child-Pugh class A patients,
although those with a Child-Pugh score of
B7 or Eastern Cooperative Oncology Group
— Performance Status (ECOG PS 1) can also be
considered [21].

Furthermore, they are similar because the
presence of peripheral, segmental portal invasion
is not considered by AISF an absolute contrain-
dication to TACE, that can be associated with
systemic treatment in the frame of controlled
clinical studies [21]. Consequently, TACE in mild
macrovascular invasion is formally considered
by Asian and AISF guidelines but not by EASL
and NCCN.

There is a new strategy of chemoembolization
using drug-eluting beads (DEB-TACE), that has
been shown to grow the local drug concentration
with less systemic toxicity (72]. DEB-TACE has
also shown similar response rates than gelfoam-
lipiodol and in the multicentric randomized
PRECISION V study it proved to be more effec-
tive than ¢TACE in some subgroups of patients
(Child-Pugh B, ECOG PS1, bilobar or relapsing
HCC) [73]. On the other hand, a randomized
controlled trial conduct by Golfieri ez a/. [74] did
not demonstrate any difference in local response
and overall survival between cTACE and DEB-
TACE. For these inconclusive results, all guide-
lines agree that are necessary further confirma-
tions to propose preferential use of DEB TACE
in clinical practice. A complete response to
TACE is uncommon [69] and it frequently entails
the need to retreatment [75]. No guidelines lean
toward the use of repeated TACE at regular,
short intervals or ‘a la demande,” because there
are no solid evidences of the higher survival rates
of one rather than the other strategy (76]. Only
AISF recommend the retreatment ‘a la demande’
in the absence of radiologic evidence of disease
persistence (complete response), due to its risks,
costs and impact on the patient’s quality of
life [69,73].

The definition of TACE failure is an impor-
tant topic that, interestingly, is insufficiently
discussed in most guidelines. Indeed, the only
ones that provide a precise definition are JSH
and AISF. JSH Guidelines define TACE failure
or refractory when more than two consecu-
tive incomplete necrosis (depositions [<50%]
of lipiodol) or appearances of a new lesion

future science group

(recurrence) are seen by response evaluation
CT within the treated tumors 4 weeks after
adequately performed TACE; when vascular
invasion or extrahepatic spread appear or when
there is continuous elevation of tumor markers
even though right after TACE [18]. Similarly, the
AISF expert panel considers failure of TACE the
lack of objective response of the treated lesions
after two procedures [21]. Nonetheless, consider-
ing bilobar distribution, number of lesions and
patient tolerability, the number of sessions to
define the failure should be established case-by-
case in multidisciplinary decisional setting, and
may greatly vary on an individual basis [21].

But how should response to TACE be evalu-
ated? Generally it is defined by the intratumoral
necrosis and the tumor mass reduction and it is
assessed with dynamic CT or MRI. However,
various imaging modalities have been used to
evaluate the vascularity of HCCs treated with
TACE ([7778] and many studies have shown the
effectiveness of contrast-enhanced sonography
in evaluating the therapeutic response of HCC
treated with TACE [79.80). Formally no guide-
lines recommend the use of CEUS to assess
TACE response. Only AISF recommendations
admit that CEUS can be used to ascertain dis-
ease persistence in patients in which the targets
are one or two lesions [21].

Regardless of the imaging techniques, it
should be stresses that a mere measurement of
the overall diameter of the treated lesions can be
misleading because the necrosis induced by the
treatment may cause an initial increase in size.
For this reason, methods which evaluate only the
residual viable portion of the tumor (for instance
the modified Response Evaluation Criteria in
Solid Tumors — mRECIST) should be used to

evaluate treatment response (81].

Miscellaneous

There are other therapeutic strategies that are
sometimes used in nonresectable HCC, in
clinical practice, but are not recommended by
guidelines because of the current lack of strong
efficacy or safety evidences.

One of these, transarterial radioemboliza-
tion (TARE) with lipiodol-I 131 or y90 micro-
spheres, has raised a new interest in the treat-
ment of HCC. It differs from TACE because it
does not base its effect in arterial obstruction but
rather in the local action of B-radiation through
the lodging of yttrium-loaded glass or resin
spheres in vessels feeding the tumor [82.83]. Two
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cohort studies have documented the therapeutic
equivalence between cTACE and TARE in terms
of overall survival and toxicity in patients with
unresectable HCC [84,85].

A recent study of large clinical record has
shown minor toxic systemic effects and a time
to tumor progression (TTP) with TARE better
than the TACE ss].

TARE has shown good results particularly in
the setting of portal vein thrombosis (87.88]. In
fact, in patients undergoing TARE, thrombo-
sis of intrahepatic portal branch, that in many
guidelines is considered a TACE contraindica-
tion [17,19], does not seem to be a negative predic-
tor [88.89]. Therefore, TARE may be indicated
in patients with large masses and/or portal
thrombosis/invasion, but it should be utilized
in the context of prospective studies aimed at
ascertaining its cost—effectiveness profile [21].

External-beam radiotherapy (3D conformal
or stereotactic) is another possibility, which is
not widely used, but can be performed to treat
lesions not amenable to surgery or ablation, such
as those adjacent to the central biliary system
or central portal area [90-92]. NCCN guidelines
version 2.2014 have incorporated external beam
radiation therapy to the therapeutic algorithm
for HCC, listing as an option for patients with
unresectable disease characterized as extensive
or otherwise not suitable for LT, and those with
local disease only who are not operable because of
performance status or comorbidity [19]. Actually
there are no many evidences about efficacy and
gain in term of survival compared with other
locoregional therapies, and it is not mentioned
by the other guidelines.

Systemic treatment

No systemic therapy had been proven effective
in patients with advanced HCC until 2007,
when two large randomized trials with sorafenib
demonstrated a clinically relevant prolongation
of survival in the setting of a well-compensated
liver cirrhosis [16,93].

As such, all of the current guidelines (EASL-
AASLD, APASL, JSH, NCCN, AISF) unani-
mously recognize sorafenib as the standard treat-
ment for Child-Pugh A patients who have been
diagnosed with advanced HCC.

Conversely, there is substantial agreement that
advanced HCC patient with end-stage liver dis-
ease (Child-Pugh C) notamenable for liver trans-
plantation should not receive any pharmacologic
treatment apart the best supportive care.

Hepat. Oncol. (2016) 3(2)

Instead, differences arise in the evaluation
of the appropriate therapy for Child-Pugh B
patients. The JSH guidelines consider these
subjects as compromised patients for whom
palliative care is recommended [18], whereas
APASL, NCCN and EASL-AASLD guidelines
are more permissive and suggest a possible use
of sorafenib [17.19-20]. Discrepancies are mainly
due to lack of data in this clinical subset. Both
the SHARP and the Asia-Pacific Phase III tri-
als included an overwhelming majority of well-
compensated liver cirrhosis (Child-Pugh A), in
order to minimize the confounding effect of
noncancer related deaths due to progressive
hepatic failure [16,93]. Benefits of sorafenib on
more compromised patients (Child-Pugh B) are
more debated. Different studies seem to con-
firm that sorafenib is safe even in Child-Pugh B
patients, with a rate of adverse effect, which is
similar to that observed in more compensated
patients [94-98]. There is, however, a narrow ben-
efit in terms of overall survival that questions
the overall risk/benefits balance [97,98].

This topic is currently being addresses by an
ad hoc clinical trial comparing sorafenib + best
supportive care (BSC) versus BSC alone in
Child-Pugh B patients with advanced HCC [99].

Unitil specific results will be available, sys-
temic treatment of Child-Pugh B will remain
a controversial issue in the different guidelines.
This uncertainty is also reflected by different
rules adopted by different countries in the
reimbursement of sorafenib for the treatment
of advanced HCC, with some admitting also
Child B and some limiting the reimbursement
only to Child A. As such, a comprehensive clin-
ical evaluation of single patients with a careful
assessment of the parameters that entail the
Child-Pugh B status may represent the best
current approach.

Open issues & unanswered questions

As clinical guidelines strongly assist the mod-
ern hepatologist, suggesting the best thera-
peutic options, there is still room for some open
questions.

For instance, we know that the BCLC clas-
sification holds an important prognostic value,
as different stages entail different prognosis and
treatment. We still do not know whether the
disease duration also bears prognostic impli-
cations. There is a clear evidence that many
hepatic and nonhepatic conditions have a dif-
ferent natural history in different patients,
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BCLC substage B1 B2 B3 B4
CP score 5-7 56 7 g
Beyond Milan
and within Ut-7 In Out Out Any
ECOG
(tumor-related) PS 0 0 0 0-1
PVT No No No No
First option TACE
TACE or BSC
TARE
Alternative LT SOR Research trials LT
TACE + ablation TACE
SOR

Figure 3. Proposed substaging and treatment indications for patients at first observation with

intermediate hepatocellular carcinoma.
"With severe/refractory ascites and/or jaundice.
*Only if upto 7 INand PS 0.

BCLC: Barcelona Clinic for Liver Cancer; BSC: Best supportive care; CP: Child-Pugh; ECOG: Eastern
Cooperative Oncology Group; LT: Liver transplantation; PA: Performance status; PVT: Portal
vein thrombosis; SOR: Sorafenib; TACE: Transarterial chemoembolization; TARE: Transarterial

radioembolization.
Reproduced with permission from [101].

with a slow-evolving, indolent course and a
fulminant presentation in other subjects.

Currently, we do not know whether patients
in the intermediate stage since their first diag-
nosis of HCC share the same prognosis of
patients that migrate from early to intermediate
stage after a long history of potentially curative
interventions.

Furthermore, patients with BCLC-B HCC
present highly heterogenic features, and, there-
fore, the behavior of intermediate-stage HCC
patients is difficult to anticipate [100]. In the
setting of this complex situation, TACE is the
only recommended treatment according to
the EASL-AASLD guidelines, putting a chal-
lenge to the development of tailored treatment
strategies [100].

A subclassification of BCLC-B patients has
been recently proposed in order to address these
problems [101]. In this classification patients are
divided according to their Child-Pugh score
and performance status, presence/absence
of segmental or subsegmental portal vein

future science group

thrombosis, tumor burden evaluated according
the ‘up-to-seven’ criterion. The criterion was
chosen as it demonstrated a a good reliability
in predicting survival after LT in patients with
HCC beyond the Milan criteria and make
provision for patients whose sum of number
of nodules and diameter of biggest tumor is
equal to or less than seven , in other words, a
single nodule up to 6 cm, two nodules with a
maximum diameter of 5 cm, three tumors with
a maximum diameter of 4 cm, etc). Four dif-
ferent BLCL-B subclasses have been proposed
(Figure 3), each one with one or more therapeutic
option (conjugating classificative requirements
and flexibility) [101. A fifth subclass, named
‘Quasi-C,’ include patients with segmental or
subsegmental portal vein thrombosis and with
preserved liver function.

Proposed treatments range from OLT after
a downstaging strategy for patients within the
up-to-seven criterion (B1 subclass), to conven-
tional TACE or TARE for well-compensated
patients not amenable for OLT (B2 subclass)
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and from BSC for patients with significant liver
function impairment (B4 subclass) to sorafenib
for patients with segmental portal vein throm-
bosis (Quasi-C) or slightly compromised liver
function (B3 subclass) or as a second-line
option in patients with unsatisfactory response
to TACE [01].

The possibility of combined therapies is
another hot topic in hepatic oncology that
has not yet received a full answer by the cur-
rent guidelines. The JSH guidelines suggest
to consider a multidisciplinary approach for
intermediate-stage patients with bilobar exten-
sion of disease and nodules >3 cm, as they
could benefit from a combined RF + TACE
approach [18]. AISF recommendations trans-
pose this statement outlining that a combina-
tion of different locoregional treatments offers
the maximal flexibility in HCC treatment,
allowing a tailored approach to each nodule
in each patient [21]. The authors recommends
that a combined/sequential strategy (based
on RF ablation, PEI and/or TACE) should
be evaluated in each patient with multinodu-
lar disease after a multidisciplinary assess-
ment [21]. However, there is still no universal
consensus on this topic, as the remaining
international guidelines do not provide specific
recommendations.

Also, a combination of locoregional and
systemic treatments (TACE + sorafenib) in
patients with intermediate-stage HCC has been
largely investigated in recent years. Overall, the
results of suggest that this combination could
result in some clinical benefits, showing longer
time to progression but failing to demonstrate
a clear impact on overall survival.

However, it should be noted that many
studies conducted so far included rather
heterogeneous populations with a remarkable
proportion of patients with advanced HCC.
Therefore, there is still need of more accurate
studies on this topic before recommendation
can be made.

Conclusion
The ever progressing advances in surgical and
nonsurgical techniques offers more and more
possibilities for HCC patients, even with the
potential to radically change the natural his-
tory of this disease that is still burdened by an
overall grim prognosis.

Currently, many different guidelines seek
to channel this continuous flow of knowledge

Hepat. Oncol. (2016) 3(2)

into those therapies that experimental evi-
dence identifies as being the most effective
and safe, trying to balance these two aspects.
Today, challenges include a more accurate
classification of intermediate-advanced HCC
and finding an appropriate allocation of new
therapeutic resources.

Besides, there is a limit to the ability of
each single guideline to foresee all of the pos-
sible clinical variable, therefore it may not be
surprising that the overall strict implementa-
tion of AASLD/EASL-EORTC guidelines
ranges from 51 to 66% in the real-life clinical
practice [102,103].

An even bigger challenge awaits, therefore,
the modern liver oncology clinician: finding the
balance between the scientific rigor that stems
from the guidelines with the ever increasing need
for a tailored approach to optimize the clinical
outcomes in each single patient.

Future perspective

The management of the guidelines is in a perpetual
balance between two different needs: to contem-
plate the many possibilities that arise in real-life
clinic practice and to maintain a simple structure.

It can be expected that the need for individual-
ized therapies on one hand and the availability of
new therapeutic techniques on the other hand will
result in a greater structural complexity of most of
the current guidelines.

In detail, the more relevant novelty will be rep-
resented by the introduction of TARE as a new
therapeutic tool. In this case, it will be challenging
to identify which subsets of patients will benefit the
most from this therapy.

At the same time, it is expected that the com-
bination therapies will gain increasing atten-
tion and, therefore, more and more space in the
future guidelines. Overall, the future holds more
articulated guidelines, allowing more individual-
ized therapies and a greater application in real-life
clinical practice.
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